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AMENDED CLAIMS 
[received by the International Bureau on 16 July 2004 (16.07.04); 
original claims 1-38 amended, claims 39-204 added] 

Claims 

What is claimed is: 

1 . An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a float shoe adapted to mate with an end of the expandable tubular member; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllabty 

expanded to a larger outside dimension for radial expansion of the 

expandable tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the adjustable expansion mandrel relative to the expandable tubular 

member, 

a locking device coupled to the actuator adapted to controllably engage the 

expandable tubular memben and 
a support member coupled to the locking device. 

2. A method for radially expanding and plastically defomning an expandable tubular 
member within a borehole, comprising: 

positioning an adjustable expansion mandrel wlthfn the expandable tubular member; 
supporting the er^pandabl^ fejbular member and the adjuslabte expcinslon mandrel 
within the borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member; 
increasing the outside dimension (rf the adjustable expansion mandrel; and 
displace the adjustable expansion mandrel upwardly relative to the expandable 

tubular member n times to radially expand and plastically deform n portions of 

the expandable tubular member. 

3. A method for forming a mono diameter weilbone casing, comprising: 
positioning an adjustable expansion mandrel within a first expandable tubular member, 

supporting the first expandable tubular member and the adjustable expansion 

mandrel within a borehole; 
lowering the ac^ustable expansion mandrel out of the first expandable tubular 

member; 

increasing the outside dimension erf the adjustable expansion mandrel; 
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displacing the acQustable expansion mandrel upwardly relative to the first expandable 
tubular member m times to radially expand and plastically deform m portfans 
of the first expandable tubular member within the borehole; 

posrlioning the adjustable e)q3ansion mandrel ^thin a second expandable tubular 
member; 

supporting the second expandable tubular member and the adjustable expansion 
mandnal within the borehole in overlapping relation to the first expandable 
tubular member; 

lowering ihe adjustable expansion mandrel out of the second expandable tubular 
member: 

increasing the outside dimension of the a^ustable expansion mandrel; and 
displacing the adjustable expansion mandrel upwardly relative to the second 

expandable tubular member n times to radially expand and plastically deform 
n portions of the second expandable tubular member within the borehole. 

4. An apparatus for radially expanding and plastically defonming an expandable tubular 
member, comprising: 

a float shoe adapted to mate with an end of the expandable tubular member; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to s larger outside dimension for radial expansion of the 

expandable tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

dfeplaoe the adjustable expansion mandrel relative to the expandable tubular 

member; 

a locking device coupled to the actuator adapted to controllably engage the 

expandable tubular member; 
a support member coupled to the lodcing device; and 

a sealing member for sealingly engaging the expandable tubular member adapted to 
define a pressure chamber above the adjustable expansion mandrel during 
radial expansion of the expandable tubular member. 

5. A method for radially expanding and plastically defomilr^ an expandable tubular 
member within a borehole, comprislng: 

posltioning an adjustable expansion mandrel within the expandable tubular member, 
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supporting the expandable tubular menrtber and the adjustable expansion mandrel 
within the borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansiorS mandrel upwardly relative to the expandable 

tubular member n times to radially ^cpan6 and plastically deform n portions of 
the expandable tubular member within the borehole; and 

pressurizing an interior region of the expandable tubular member above the 
adjustable expansion mandrel durirg the radial expansion and plastic 
deformation of the expandable tubular member wthin the borehole. 

6. A method for fonrrdng a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion mandrel within a first expandable tubular 
member; 

supporting the first expandable tubular member and the adjustable expansion 

mandrel within a bopshole; 
lowering the adjustable expansion mandrel out of the fii^t expandable tubular 

member; 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable 
tubular member m times to radralti^ expand and plasilcally deform m portions 
of the first expandable tubular member within the borehole; 

pressurizing an interk:)r region of the first expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
deformation of the first expandable tubular men*er within the borehole; 

positioning the adjustable expansion mandrel within a second expandable tubular 
member; 

supporting the second expandable tubular member and the adjustable expansion 
mandrel within the borehole in overiapplng relation to the first expandalDle 
tubular meml>er, 

lowering the adjustable expansion mandrel out of the second expandable tubular 
member: 

increasing the outside dimension of the adjustable expansion mandrel; 
displacing the adjustable expansion mandrel upwardly relative to the second 
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expandable tubular roember n times to radiaOy expand and plastically deform 
n portions of the second expandable tubular member within the borehole; and 
pressurizing an Interior region of the second expandable tubular member above the 
adjustable expansion mandrel during the radial expanston and plastic 
defonnafion of the second expandable tubular member within the borehole. 

7. An apparatus for drilling a borehole within a subterranean formation and then radially 
expanding and plastically defomnlng an expandable tubular member within the drilled 
borehole, comprising: 

a float shoe adapted to mate with an end of the expandable tubular member 
a drilling member coupled to the float shoe adapted to drill the borehole; 
an adjustable expansion mandrel coupled to the float shoe adapted to be corttrollably 
expanded to a larger outside dimension for radial expanston of the 
expandable tubular member or collapsed to a smaller outside dimension; 
an actuator couf^ed to the adjustable expansion mandrel adapted to controilably 

displace the adjustable eKpansion mandrel relata^e to Ihs s::pandable tubular 
member; 

a locking device coupled to the actuator adapted to controilably engage the 

expandable tubular member; and 
a support member coupled to the locking de^.'lce. 

8. A method for drilling a borehole v\rttbln a subterranean formation and then radially 
expanding and plastically defomnlng an expandable tubular member within the drilled 
borehole, comprising: 

positioning an adjustable expansion mandrel within the expandable tubular member, 
coupling a drilling member to an end of the expandable tubular member; 
drilling the borehole using the drilling member; 

positioning the adjustable expansion mandrel and the expandable tubular member 
v^hln the drilled borehole; 

lowering the acQustable expansion mandrel out of the e)qpandable tubuter member; 

increasing the outside dimension of the adjustable expansion mandrel; and 

displacing the adjustable expansion mandrel upwardly relative to the expandable 

tubular member n times to radially expand and plastically defonnr\ n portfons of 
the expandable tubular member within the dnlled borehole. 
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9. A method for forming a mono diameter wellbore casing v\4thln a borehole, 
comprising: 

positioning an adjustable expansion mandrel within a first expandable tubular 
memt>er: 

coupling a drilling member to an end of the first expandable tubular member; 

drilling a first section of the borehole using the drilling member, 

supporting the first expandable tubular member and the adjustable expansion 

mandrel within the drilled first section of the borehole; 
lowering the actjustable expansion mandrel out of the first expandable tubular 

member; 

inaieasing the outside dimension of the adjustable expanston mandrel; 

displacing the adjustable e)9ansion mandrel upwardly lelative to the first expandable 
tubular member m times to radially expand and plastically defonn m portions 
of the first expandable tubular member within the drilled first section of the 
borehole: 

positioning thie adjustable expansion mandrsi within a second expandable tubular 
member, 

coupling the drilling member to an end of the second expandable tubular memben 
drilling a second section of the borehole using the drilling member, 
supporting the second escpandabie tubular member and the adjustable e;cr>ansion 
mandrel Vidthin the borehole In oi'eriapping relation to the first expandable 
tubular member within the second drilled section of the borehole; 
lowering the adjustable expansion mandrel out of the second expandable tubular 
member; 

increasing the outside dimension of the adfustable expansion mandrel; and 
displacing the adjustable expanston mandrel upwardly relative to the second 

expandable tubular member n times to radially expand and plastically deform 
n portions of the second expandable tubular member within the drilled second 
section of the borehole. 

10. An apparatus for drilling a borehole wthin a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled 
borehole, comprising: 
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a float Shoe adapted to mate with an end of the expandable tubular member; 

a drilling member coupled to the float shoe adapted to drill the borehole; 

an adjustable expansion rmtndrel coupled to the float shoe adapted to be oontrollably 

expanded to a larger outside dlmensbn fbr radial expansion of the 

expandable tubulaf member or oollapsed to a smaller outside dimension; 
an actuator ooupled to the adjustable expansion mandrel adapted to oontrollably 

displace the adlustable e)^nsion mandrel relative to the expandable tubular 

member, 

a locking device coupled to the actuator adapted to oontrollably engage the 

expandable tubular member, 
a support member coupled to the locking device; and 

a sealing member for sealing engaging the expandable tubular member adapted to 
define a pressure Camber above the adjustat>ie expanston mandrel during 
the radial expansion of the expandable tubular member. 

11. A method for drilling a borehols within a subterranean formation and then radially 
expanding and plastically defonming an expandable tubular member within the drilled 
borehole, comprising: 

positioning an adjustable expansion mandrel >Arithln the expandable tubular member, 
coupling a drilling nremb»er to an end of the expandable tubular member, 
dnHing the borehole using the drilling member; 

positioning the acQustable expanston mandrel and the expandable tubular member 
within the drilled borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwanjiy relative to ^e expandable 

tubular member n times to radially expand and plastically deform n portions of 
the expandable tubular member within the drilled borehole; and 

pressuring an Interior portion of the expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic defom^tlon of the 
expandable tubular member within the drilled borehole. 

12. A method for fomnfng a mono diameter wellbore casing within a borehole, 
comprising: 
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positioning an adjustable expansion mandrel within a first expandat)le tubular 
member, 

coupling a drilling member to an end of the first expandable tubular member, 

drilling a first section of the borehole using the drilling member; 

supporting the first expandable tubular member and the adjustable expansion 

mandrel within the drilled first section of the borehole; 
lowering the adjustable expansion mandrel out of the first expandable tubular 

member; 

Increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable 
tubular nnember m times to radially expand and plastically deform m portions 
of the first expandable tubular member within the drilled first section of the 
borehole; 

pressuring an interior portion of the first expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
defomnation of the first s}cpandable tubular msmbar within the first drilled 
sedlon of the borehole; 

positioning the adjustable expansion mandrel within a second expandable tubular 
member; 

coupling! the drilling member to an end of the second expandable tubular member, 
drilling a second section of the borehole using Ihe drilling memben 
supporting the second expandable tubular member and the adjustable expansion 
mandrel witWn the borehole In overiapping relation to the first expandable 
tubular member within the second drilled section of the borehole; 
lowering the adjustable expansion mandrel out of the second expandable tubular 
member; 

increasing the outside dimension of the adjustable expansion mandrel; 
displacing the adjustable expansion mandrel upwardly relative to the second 

expandable tubular member n times to radially expand and plastically deform 

n portions of the second expandable tubular merhber within the drflied second 

section of the borehole; and 
pressuring an interior portion of the second expandable tubular member above the 

adjustable expansion nrrandrel during the radial expansion and plastic 
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deformation of the second expandable tubular nnember within the drilled 
second section of the borehole. 



1 3. An apparatus for radially expanding and plastical^ defonning an expandable tubular 
member, comprising: 

a float shoe adapted to mate with an end of the expandable tubular member; 

a first adjustable expansion mandrel coupled to the float shoe adapted to be 

controllably expanded to a first larger outside dimension for radial expansion 
of the expandable tubular member or collapsed to a first smaller outside 
dimension; 

a second adjustable expansion mandrel coupled to the first adjustable expansion 
mandrel adapted to be oontrollably expanded to a second larger outside 
dimension for radial expansion of the expandable tubular member or 
collapsed to a second smaller outside dimension; 

an actuator coupled to the first and second adjustable expansion mandrels adapted 
to controllably displace the first and second adjustable e^spansion mandrels 
relative to the expandable tubular member, 

a locking device coupled to the actuator adapted to controllably engage the 
expandable tubular member; and 

a support m^lTer coupled to the loddng device; 

v/herein the first larger outside dimension of the flrst adjustabte e:cpansion mandrel Is 
kirger than the second larger outside dimension of the second adjustable 
expansion mandrel. 

14. A method for radially expanding and piasfically defomning an expandable tubular 
member within a borehole, comprising: 

positioning first and second adjustable expansion mandrels within the expandable 
tubular member, 

supporting the expandable tubular member and the first and second adjustable 

expansion mandrels within the borehole; 
lowering the first adjustable expansion mandrel out of the expandable tubular 

memben 

increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the expandable 
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tubular member to radially expand and plastically deform a bwer portion of 

the e^q^andable tubular member; 
displacing the first adji^bie expansion mandrel and the second adjustable 

expansion mandrel downwardly relative to the expandable tubular memben 
decreasing the outside dimension of the first adjustable expansion mandrel and 

increasing the outside dimension of the second adjustable expansion 

mandrel; 

displacing the second adjustable expansion n\andrel upwardly relative to the 

expandable tubular member to radially expand and plastically deforni portions 
of the expandable tubular member above the lower portion of the expandable 
tubular member; 

wherein the outside dimension of the first adjustable a)q)ansion mandrel is greater 
than the outside dimension of the seoond adjustable expansion mandrel. 

15. A method for fomiing a mono diameter weilbore casing , comprising: 

positioning first and second adjustable e}q;>ansion mandrels within a first e^ipandable 
tubular member; 

supporting the first expandable tubular member and the first and second adjustable 

expansion mandrels within a borehole; 
lowering ths first adjustable e?<pansion mandrel out of the first expandable tubular 

member; 

increasing ths outside dimension of the fhet adjustable sscpanslon mandrel; 
displadng the first adjustable expansion mandrel upwardly relative to the first 

expandable tubular member to radially expand and plastically deform a lower 

portion of the first expandable tubular member, 
displacing the first adjustable expansion mandrel and the second adjustable 

expansion mandrel downwanlly relative to the first expandable tubular 

member; 

decreasing the outside dimension of the first adjustable expansion mandrel and 
increasing the outside dimension of the second adjustable expansion 
mandrel; 

displadng the second adjustable expansion mandrel upwardly relative to the first 

expandable tubular member to radially expand and plastically deform portions 
of the first expandable tubular member above the lower portion of the 
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expandable tubular memben 
positioning first and second adjustable expansion mandrels within a second 

expandable tubular member; 
supporting the first expandable tubular member and the first and second adjustable 

expansion mandrels within the borehole In overiapplng relation to the first 

expandable tubular memben 
lowering the tinst adjustable expansion mandrel out of tire second expandable tubular 

member; 

increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the second 

expandable tubular member to radial^ expand and plastically deform a lower 

portion of the second expandable tutmlar member; 
displacing the first adjustable expansion mandrel and the second adjustable 

expansion mandrel downwardly relative to the second expandable tubular 

member 

decreasing the outside dimension of the firet adjustable expansion mandrel and 
increasing the outside dimension of the second acUustable expansion 
mandrel; and 

displacing the second adjustable expansion mandrel upwardly relative to the second 
expandable tubular member to radially expand and plastically defomn portions 
of the second expandable tubular member abc/e the tower portion of ths 
second expandable tubular member; 

wherein the outside dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandrel. 

16. An apparatus for radially expanding and plastically defomning an expandable tubular 
member, comprising: 

a float shoe adapted to mate with an end of the expandable tubular number; 
a first adjustable expansion mandrel coupled to the float shoe adapted to be 

coritroUably expanded to a first larger outside dimension for radial expansion 
of the expandable tubular member or collapsed to a first smaller outside 
dimendon; 

a second adjustable expansion mandrel coupled to the first adjustable expansion 
mandrel adapted to be controllably expanded to a second larger outside 
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dimension for radial expansion of the expandable tubular member or 

collapsed to a second smaller outside dimension; 
an actuator coupled to the first and second adjustable expansion mandrels adapted 

to controilably displace the flret and second adjustable expansion mandrels 

relative to tlie expandable tubular member, 
a locldng device ooupled to the actuator adapted to controDably engage the 

expandable tubular member, 
a support n^ber coupled to the locking device; and 

a sealing member for sealingly engaging the expandable tubular adapted to define a 
pressure chamber above the first and second adjustable expansion mandrels 
during the radial expansion of the expandable tubular memben 

wherein the first larger outside dinf>ension of the first adjustable expansion mandrel b 
larger than the second larger outside dimenston of the second adjustable 
expansion mandrel. 

17. A method for radially expanding and plastically defomiing an expandable tubular 
member within a borehole, comprising: 

positioning first and second adjustable expansion mandrels within the expandable 
tubular member, 

supporting ttie expandable tubular member and the first and second adjustable 

expansion mandrels: wrihln the borahole; 
lowering the first adjustable e;q?ansion mandrel out of the expandable tubular 

member, 

increasing the outside dimension of the first adjustable expansion mandrel; 
displadng the first adjustable expansion mandrel upwardly relative to the expandable 

tubular member to radially expand and plastically defonn a lower portion of 

the expandable tubular member; 
pressurizing an Interior region of the expandable tubular member above the first 

adjustable expansion mandrel during the radial expansion of the lower portion 

of the expandable tubular member by the first adjustable expansion mandrel; 
displadng the first adjustable expansion mandrel and the second adjustable 

e^qsansbn mandrel downwartily relative to the expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and 

increasing the outside dimension of the second adjustable expansion 
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mandrel; 

displadng the second adjustable expansion mandrel upwardly relative to the 

expandable tubular member to radially expand and plastically deform portions 
of the expandable tubular member above the lower portion of the expandable 
tubular member, and 

pressurizing an interior region of the expandable tubular member above the second 
adjustable expansion mandrel during the radial expansion of the portions of 
the expandable tubular member above the lower portion of the expandable 
tubular member by the second adjustable expansion mandrel; 

wherein the outside dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandrel. 

18. A method for forming a mono diameter wellbore casing, comprising: 

positioning first and second adjustable expansion mandrels within a first expandable 
tubular memt>er; 

supporting the first ejcpandable tubular member and the first and second adjustable 

expansion mandrels wfihin a borehole; 
lowering the first adjustable expansion mandrel out of the first expandable tubular 

member; 

increasing the outside dimension of the first adjustable expansion mandrel; 
displadng site first adjusiable expansion mandrel upwardly r&tetlve to tha first 

expandable tubular member to radially expand and plastically defbnn a lower 

portion of the first expandable tubular member; 
pressurizing an interior region of the first expandable tubular member above the first 

adjustable expansion mandrel during the radial expansion of the lower portion 

of the first expandable tubular member by the first adjustable expansion 

mandrel; 

displadng the first adjustable expansion mandrel and the second adjustable 
expansion mandrel downwardly relative to the first expandable tubular 
member; 

decreasing the outside dimension of the first adjustable expansion mandrel and 
increasing the outside dimension of the second adjustable expansion 
mandrel; 

displacing the second adjustable expansion mandrel upwardly relative to the first 
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expandable tubular member to radially expand and plasScally defonti portions 
of the rirst expandable tubular member above ttie lower portion of the 
expandable tubular member, 
pressurizing an interior region of the firat expandable tubular memt>er above the 
second acyustable expansion mandrel during the radial expansion of the 
portions of the first expandable tubular member above the lower portion of the 
first expandable tubular member by the second adjustable expansion 
mandrel; 

positioning first and second adjustable expansion mandrels within a second 

expandable tubular member; 
supporting the first expandable tubular nnember and the first and second adjustable 

expansim mandrels within the borehole fn overlapping relation to the first 

expandable tubular member; 
lowering the first adjustable expansion mandrel out of the second expandable tubular 

member; 

increasing the outside dimension of the first adjustable expanston mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the second 

expandable tubular member to radiaiiy expand and plastically deform a lower 

portion of the second expandable tubular member; 
pressurizing an interior region of the second expandable tubular member above the 

first adjustable expansion mandrel during the rsdial expansion of ihs lower 

portion of the second expandable tubular member by the first adjustable 

^cpansion mandrel; 
displacing the first adjustable expansion mandrel and the second adjustable 

expansion mandrel downwardly relative to the second expandable tubular 

member; 

decreasing the outside dimension of the first adjustable expansion mandrel and 
increasing the outside dimension of the second adjustable expansion 
mandrel; 

displacing the second adjustable expansion mandrel upwardly relafive to the second 
expandable tubular member to radially expand and plastically deform portions 
of the second expandable tubular member above the lower portion of the 
second expandable tubular member; and 

pressurizing an interior region of the second expandable tubular member above the 
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second adjustable expansion mandrel during the radial expansion of the 
portions erf the second expandable tubular meniber above the lower portion of 
the second expandable tubular member by the second adjustable expansion 
mandrel; 

wherein the outside dimension of the first adjustable expansion mandrel Is greater 
than the outside dimerBlon of the second adjustable expansion mandrel. 

1 9. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member, 

a loddng device coupled to the support member and relrasably coupled to the 
expandable tubular member; 

an adjustable expansion mandrsl adapted to be controllably expanded to a larger 
outside dimension for radial expansion and plastic deformation of the 
expandable tubular member or collapsed to a smaller outside dimension; and 

an actuator coupled to the locking member and the adjustable expansion mandrel 
adapted to displace the adjustable expansion mandrel upwardly through the 
expandable tubular member to radially expand and plastically defonn a 
portion of the expandable tubular member. 

20. The apparatus of claim 19, further comprising: 

a gripping assembly coupled to the support member and the sctuator for 

controllably gripping at least one of the expandable tubular member or 
another tubular member. 

21. The apparatus of claim 19, further comprising: 

one or more cup seals coupled to the support member for seallngly engaging the 
expandable tubular member atiove the adjustable expansion mandrel 

22. The apparatus of claim 19, further comprising: 

an expansion mandrel coupled to the adjustable expansion mandrel; and 
a float collar assembly coupled to the adjustable expansion mandrel comprising: 
a float valve assembly; and 
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a sealing sleeve coupled to the float valve assembly adapted to be radially 
expanded and plastically deformed by the expansion mandrel. 

23. A method for radially expanding and plastically deforming an expandable tubular 
member within a fcKxehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion mandrel within the borehole; 
increasing the size of the adjustable expansion mandrel; and 
displacing the adjustable expansion mandrel upwardly relative to the expandable 

tubular member using the hydraulic actuator to radially expand and plastically 

deform a portion of the expandable tubular member. 

24. The method of daim 23, further comprising; 

reducing the size of the adjustable expansion mandrel after the portion of the 
expandable tid)utar member has been radially expanded and plastically 
deformed. 

25. The method of claim 24, further comprising; 

fluidicly sealing the radially expanded and plasticaliy deformed end of the expandable 
tubular member after redudng the size of the acflustable expansion mandrel. 
.1 

26. The method of daim 25, further comprising; 

permitting the position of the expandable tubular member to float relative to the 

position of the hydraulic actuator after fluidicly seating the radially expanded 
and plastically deformed end of the expandable tubular member. 

27. The method of daim 26, further comprising: 

injecting a hardenable fluldlc sealing material into an annuius between the 

expandable tubular member and a preexisting structure after permitting the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

28. The method of daim 26, further comprising: 

increasing the size of the adjustable expansion mandrel after pemnitting the position 
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of thd expandable tubular member to float relative to the position of the 
hydraulic actuator. 

29. The method of claim 28, further comprising: 

displadng the adjustable expanston cone upwardly relative to the expandable tubular 
member to radially expand and plastically deform another portbn of the 
expandable tubular member* 

30. The method of claim 29, further comprising: 

if ttie end of the other portion of the expandable tubular member overlaps with a 
preexisting structure, then 

not permitting the posifion of the expandable tubular member to float relative 

to the position of the hydraulic actuaton and 
dlsptedng the adjustable exparision oone upwanJIy relative to the expandable 

tubular member using the hydraulic actuator to nadially expand and 

plastically deform ihe end of the other portion of the expandable . 

tubular member that overlaps with the preexisting structure. 

31 . A method for forming a mono diameter weHfaore casing within a borehole that 
Includes s pree?u3ting wellbore casing, comprising: 

supporting the expandabfa tubular member, an h^tlraulic aduatorr and an adjustable 
expansion mandrel within the borehole; 

increasing the size of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable 
tubular member using the hydraulic actuator to radially expand and plastically 
deform a portion of the expandable tubular niember, and 

displacing the adjustable expansion mandrel upwardly relative to the expandable 
tubular member to radially expand and plastically deform the remaining 
portion of the expandable tubular member and a portion of the preexisting 
wellbore casing that overlaps vwth an end of the remaining portion of the 
expandable tubular nnember. 

32. The method of daim 31 , further comprising: 

redudng the size of the adjustable expansion mandrel after the portion of the 
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expandable tubular member r^s been radially expanded and plastically 
deformed. 

33. The method of claim 32, further comprising: 

fluidicly sealing the radially expanded and plastically defomied end of the expandable 
tubular member after reducing the size of the adjustable expansion mandrel. 

34. The method of claim 33, further comprising: 

permitting the position of the expandable tubular memt>er to float relative to the 

position of the hydraulic actuator after fluididy sealing the radially expanded 
and plastically deformed end of the expandable tubular member. 

35. The method of daim 34, further comprising: 

injecting a hardenable fluidic sealing material into an annulus between the 

expandable tubular member and the borehole atier pemnitting the position of 
the expandable tubular member to float relath/e to the position of the hydraulic 
actuator. 

36. The method of daim 34, further comprising: 

increasing the siZB of the adjustable expansion mandrel after permitting the position 
of the expandable tubular member to float rslsiti^/© to the position of the 
hydraulic actuator. 

37. The method of claim 36, further comprising: 

displacing the adjustable expansion cone upwardly relative to the expandable tubular 
member to radially expand and plastically deform the remaining portion of the 
expandable tubular nnenrA)er. 

38. The method of claim 37, further comprising: 

not permitting the position of the expandable tutnjiar member to float relative to the 
position of the hydraulic actuator; and 

displacing the adjustable expansion cone upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically deform 
the end of the remaining portion of the expandable tubular member that 
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overlaps with the pree)dsGng wellbore casing after not pemiitfing the position 
of the expandable tubular member to float relative to the position of the 
hydraulic actuator. 

39. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member, 

an expansion device for radially expanding and plastically deforming the tubular 

member coupled to the support member; end 
an actuator coupled to the support member for displacing the expansion device 

relative to the support member. 

40. The apparatus of claim 3d, farther comprising: 

a gripping device for gripping the tubular member coupled to the support member. 

41 . The apparatus of claim 40. wherein the gripping device comprises a plurality of 
movable gripping elements. 

42. The apparatus of daim 41 , wherein the gripping elements are moveable in a radial 
dinsction relative to the support member. 

43. The apparatus of daim 39, further comprising: 

a sealing device for sealing an interface vtdth the tubular member coupled to the support 
member. 

44. The apparatus of daim 43. wherein the sealing de>rice seals an annulus defines 
between the support member and the tubular memt>er. 

45. The apparatus of claim 39. further comprising: 

a locking device for locldng the position of the tubular member relative to the support 
member. 

46. The apparatus of daim 45, wherein the locking device comprises: 

a pressure sensor for contrdlably unlocking the k>cklng device from engagemerrt with the 
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tubular member when the operating pressure wRhin the apparatus exceeds a 
predetermined amount 

47. The apparatus of clafm 45. wherein the locking device comprises: 

a position sensor for controllably unlocking the locking device from engagement with the 

tubular member when the position of the actuator exceeds a predetermined amount. 

48. The apparatus of claim 39, wherein the expansion device comprises: 
a support member, and 

a pluialHy of movable expansion elements coupled to the support member. 

49. The apparatus of claim 48, further comprising: 

an actuator coupled to the support member for moving the e?q>ansion elements 

between a first position and a second position: 
wherein in the first position, the expansion elements do not engage the tubular 

membsr; and 

wherein in the second position, the expansion elements engage the tubular member. 

50. The apparatus of claim 49, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of e)cpansion eisments; 

wherein itie first set of expansion elements are interioaved v/lth the second set of 
expansion elements, 

61 . The apparatus of claim 50, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

52. The apparatus of claim SO, wherein In the second position, the first set of expansion 
elements are axially aligned \^ the second set of expansion elements. 

53. The apparatus of daim 39, wherein the expansion device comprises an adjustable 
expansion device. 

54. The apparatus of clahn 39, wherein the expansion device comprises a plurality of 
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expansion devices. 

55. The apparatus of claim 54, wherein at least one of the expansion devices comprises 
an adjustable expansion device. 

56. The apparatus of claim 55, wherein the adjustable expansion device comprises: 
a support memben and 

a plurality of movable expansion elements coupled to the support memlDer. 

67. The apparatus of daim 56, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

' between a first posKon and a second position; 
wherein in the first position, the expansion elements do not engage the tvd)uiar 
member; and 

v«/herein in the second position, the expansion elements engage the tubular member. 

56. The apparatus of dalm 57, wherein the expansion elements comprise: 
a first set of expansion elements; and 
a second set of expansion elements; 

wherein the flrst set of e?qp»anslon elements are interleaved with the second set of 
expansion elements. 

59. The apparatus of claim 58, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

60. The apparatus of dalm 58, wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

61 . An apparatus for radially expanding and plastically deforming an expandable tutniiar 
member, comprising: 

a support member; 

an expansion d6>^ce for radially expanding and plastically defonning the tubular 

member coupled to the support member; and 
a sealing assembly for sealing an annulus defined between the supporit member and 
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Qie tubular member. 

62. The apparatus of daim 61 , further comprising: 

a gripping device for gripping the tubular member coupled to the support member. 

63. The apparatus of daim 62, wherein the gripping device comprises a plurality of 
movable gripping elements. 

64. The apparatus of claim 63, wherein the gripping elements are moveable in a radial 
direction relative to the support member. 

65. The apparatus of daim 61 , further comprising: 

a locking device for locking the posWon of the tubular member relative to the support 
member. 

66. The apparsiius of daim 65, wherein the lodsing devics comprises: 

a pressure sensor for controUably unlocking the tocking device from engagement with the 
tubular member when the operating pressure within the apparatus exceeds a 
predetermined amount 

67. The apparatus of daim 65, wherein the tocking device comprises: 

a posifion sensor for conlrollably unlocking the locking device from engagement with the 
tubular member when the position of a portion of the apparatus exceeds a predetermined 
amount 

68. The apparatus of daim 61 , further comprising: 

an actuator for displadng the expansion device relative to the support member. 

. 69. The apparatus of claim 68. wherein the actuator comprises means for transfening 
torsional loads between the support member and the expansion device. 

70. The apparatus of ctemm 68, wherein the actuator comprises a plurality of pistons 
positioned within comesponding piston chambers. 
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71 . The apparatus of daim 61 , wherein the expansion device comprises: 
a support member, and 

a plurality of movable expansion elements coupled to the support member 

72. The appanatus of dalm 71 , further comprtsing: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 

member, and 

wherein In the second position, the expansion elements engage the tubular member. 

73. The apparatus of dalm 72, wherein the expansion elements comiMise: 
a first set of expansion elements; and 

a second set of expansion elements; 

wherein the first set of expansion elements ane interleaved with the second set of 
expansion elements. 

74.. The apparatus of daim 73, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

75. The apparatus of cisim 73, wherein In the second position, ihe first set of e?q?ansiori 
elements are axlaliy aligned vvith the second set of expansion elements. 

76. The apparatus of dalm 61 . wherein the expansion device comprises an adjustable 
expansion device. 

77. Tiie apparatus of claim 61, wfierein the expansion device comprises a plurality of 
expansion devices. 

78. The apparatus of daim 77, wherein at least one of the expansion devices comprises 
an adjustable expansion device. 

79. The apparatus of daim 78, wherein the adjustable expan^on device comprises: 
a support member, and 
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a plurality of movable expansion elements coupled to the support member 

60. The apparatus of daim 79, further comprising: 

an actuator coupled to the support member for moving the expansion el^nents 

t>etween a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 

memlDer; and 

wherein fn the second position, the expansion elements engage the tubular member. 

81 . The apparatus of daim 80, Virtierein the expansion elements comprise: 
a first set of exiDansion elements: and 

a second set of expansion elements; 

wherein the first set of expansion elements arG» interleaved wKh the second set of 
expansion elements. 

82. The apparatus of claim 81 , vitierein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

83. The apparatus of claim 81 , wherein in the second position, the first set of expansion 
elements are a^dalh/ aligned with the second sst of ejcpansion elements. 

84. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

a first expansion device for radially expanding and plastically deforming the tubular 

member coupled to the support member, and 
a second expansion device for radially expanding and plastically deforming the 

tubular member coupled to the support member. 

85. The apparatus of daim 84. Ilirther comprising: 

a gripping device for gripping the tubular member coupled to the support member. 

86. The apparatus of claim 85, wherein the gripping device con^^rises a plurality of 
movable gripping elements. 
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87. The apparatus of claim 86, wherein the gripping elements are moveable in a rady 
direction relative to the support member. 

88. The apparatus of dalm 84. further comprising: 

a sealing device for sealing an interface iMth the tubular member coupled to the support 
member. 

89. The apparatus of claim 88, wherein the sealing device seals an annulus defines 
between the support member and the tubular member. 

90. The apparatus of dalm 84. further comprising: 

a locking device for locking the position of the tubular member relative to the support 
member. 

81 . The apparatus of claim 90, wherein ttie locking device comprises: 

a pressure sensor for controllably unlocking the locking device from engagement with the 

tubular member when the operating pressure within the apparatus exceeds a 

predetermined amount. 

92. Tbs apparatus of claim 90, wherein x\\e loddng device comprises: 

a position sensor for controllably unlocking the locking device from engagement with the 
tubular member when the position of a portion of the apparatus exceeds a predetermined 
amount. 

93. The apparatus of daim 84, further comprising: 

an actuator for displadng the expansion device relative to the support member. 

94. The apparatus of daim 93, wherein the actuator oomprises means for transferring 
torsional k>ads between the support memt>er and the expansion device. 

95. The apparatus of daim 93, wherein the actuator comprises a plurality of pistons 
posittoned within corresponding piston chamtsers. 
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96. Thd apparatus of daim 84, wherein at least one of the first second expansion devices 
comprise: 

a support member; and 

a plurality of movable expansion elements coupled to the support member. 

97. The apparatus of daim 96, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a fiiBl position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 

member, arKi 

wherein in the second position, the expansion elements engage the tubular member. 

98. The apparatus of daim 97, vt^ereln the expansion elements comprise: 
a first set of expar^ion elements; and 

£ second set of expansion elements; 

whsreln the first set of expansion elsmsnts ars interleaved with the second set of 
expansion elements. 

99. The apparatus of daim 98, wherein in the first position, the first set of expansion 
element? are noi a;:i2lly aligned with the second set of expansion elements. 

100. The apparatus of daim 98, wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

1 01 . The apparatus of claim 84, wherein at least one of the first and second expansion 
devices comprise a plurality of expansion devices. 

102. The apparatus of daim 101 , wherein at least one of the first and second expansion 
device comprise an adjustable expansion device. 

103. The apparatus of daim 102, wherein the adjustable expansion device oomprises: 
a support member; and 

a plurality of movable expansbn elements coupled to the support member. 
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104. The apparatus of dalm 1 03, further cx>mpri5ing: 

an actuator coupled to the support meml)er for moving the expansion elements 

l>etween a first position and a second posfOon; 
whersin in the first poettion, the expansion elements do not engage the tubular 

memt)er;and 

wherein in the second position, the expansion elements engage the tubular member. 

105. The apparatus of claim 1 04, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

wherein the first set of expansion elements are interieaved with the second set of 
expansion elements. 

106. The apparatus of daim 105, wherein in the first position, the first set of expansion 
elen^nts are not axlall^' aligned with the sscor)d set of expansion elements, 

1 07. The apparatus of dalm 1 05, wherein In the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

1 06, An apparatus for radially expanding end plastically' deforming an expandable tubular 
member, comprising: 

a support member; 

a gripping device for gripping the tubular member coupled to the support memben 
a sealing device for sealing an Interface wKh the tubular nriember coupled to the 
support member; 

a locking device for locking the position of the tubular member relative to the support 
member; 

a first adjustable expansion device for nadtelly expanding and plastically defbnning 

the tubular member coupled to the support member; 
a second adjustable expansion device for radially expanding and plastically 

deforming the tubular member coupled to the support member; 
a packer coupled to the support member; and 

an actuator for displadng one or more of the sealing assembly, first and second 
adjustable expansion devices, and packer relative to the support member. 
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109. The apparatus of claim 108, wherein the locking device comprises: 

a pressure sensor for oontrollabty unlocking the locking device from engagement with the 
tutnilar member when the operating pressure within the apparatus exceeds a 
predetermined amount 

1 1 0. The apparatus of daim 108, wherein the tocklng device comprises: 

a position sensor for controllably unlocking the locking device from engagement with the 
tubular member v^en the position cS a portion of the apparatus exceeds a predetermined 
amount 

111. The apparatus of daim 108, wherein the gripping device comprises a plurality of 
rnovable gripping elements. 

1 12. The apparatus of daim 111, wherein the gripping elements are moveable in a radial 
direction relative to the support member. 

113. The apparatus of daim 108, wherein the sealing device seals an annulus defines 
between the support member and the tubular member. 

1 14. The apparatus of daim 1 08, wherein the actuator comprises roasios for transferring 
torsional loads t>etween the support member and the expansion devk:e. 

1 1 5. The apparatus of daim 1 08, wherein the aduator comprises a plurality of pistons 
positioned within oorrespondlng piston chambers. 

116. The apparatus off daim 108, wherein at least one of the adjustable expansion devfces 
comprise: 

a support member, and 

a plurality of movable expansion elements coupled to the support member. 

117. The apparatus of daim 116, further comprising: 

an actuator coupled to the support member for moving the expansion elements 
between a first position and a second position; 
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Wherein in the first position, the expansion elements do not engage the tubular 
memben and 

wherein in the second position, the expansion elements engage the tubular member. 

118. The apparatus of daim 117, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

wlierein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

1 1 9. The apparatus of c^m 118, wherein In ttie first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

120. The apf)aratus of claim 118. wherein In the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

121 . The apparatus of dsiim 108, wherein at least one of the adjustable expansion devloss 
comprise a plurality of expansion devices. 

1 22. The apparatus of daim 121 , v/herein at least one of the adjustable expansion devices 
comprise: 

a support member; and 

a plurality of movable expansion elements coupled to the support member. 

1 23. The apparatus of daim 1 22, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 

member; and 

wherein in the second position, the expansion elements engage the tubular memi^. 

124. The apparatus of daim 123, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 
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wherein the first set of expansion eletnents are interleaved with the second set of 
expansion elements. 

125. The apparatus of claim 124, wherein in the first position, the first set of expansion 
elements are not axially afigned with the second set of expansion elements. 

126. The apparatus of daim 1 24. wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

1 27. An actuator, comprising: 
a tubular housing; 

a tubular piston rod movably coupled to and at least partially positioned within the housing; 
a plurality of annular piston chambers defined by the tubular housing and the tubular piston 
rod; and 

a pluratily of tubular pistons coupled to the tubular piston rod, each tubular piston movably 
positioned within a corresponding annular piston diamber. 

1 28. The actuator of claim 1 27, further comprising means for transmitting torsional loads 
between the tubular housing and the tubular piston rod. ^ 

129. A method of radially e^qi^anding end plastically deirorming an e;cpandabl£ tubular 
member within a boreliole having a preexisting wellbore casing, comprising: 

positioning the tubular member within the borehole in overiapping relation to the 
wellbore casing; 

radially expanding and plastically deforming a portion of the tubular member to form 
a bell section; and 

radially e^q^anding and plastically deforming a portion of the tubular member above 
the bell section comprising e portion of the tubular member that overtaps with 
the wellbore casing; 

wherein the Inside diameter of the bell section is greater than the inside diameter of 
the radially expanded and plastically deformed portion of the tubular member 
above the bell section. 

130. The method of claim ^29, wherein radially expanding and plasticai^ deforming a 
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portion of the tubular member to form a bell section comprises: 

positioning an adjustable expansion device within the expandable tubular member, 
supporting the expandable tubular member and the adjustable expansion device 
within the borehole; 

lowering the adjustable expansion device out of the expandable tubular member; 
increasing the outside dimension of the acflustable expansion device; and 
displacing the adjustable expansion device upwardly relative to the expandable 

tubular member n times to radially expand and plastically defomi n portions of 
the expandable tubular member, wherein n Is greater than or equal to 1. 

1 31 . A method for radially expanding and plastically defonning an expandable tubular 
member within a borehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion device within the borehole; 
Inaeasing the size of the adjustable expansion device; and 
displacing the adjustable expansion device upwardly relative to the expsndabi© 

tubular member using the hydraulic actuator to radially expand and plastically 

deform a portion of the expandable tubular member. 

1 32. "me method of claim 1 31 , further comprising: 

reducing the sIzb of the adius>Bble expansion device dfteir the portion of the 
expandable tubular member has been radially expanded and plastically 
defomned. 

1 33. The method of claim 1 32, further comprising: 

fluldldy sealing the radially expanded and plastically defomied end of tine expandable 
tubular member after reducing the size of the adjustable expansion device. 

1 34. The method of claim 1 33, further comprising: 

pemiitting the position of the expandable tubular member to float relative to the 

position of the hydraulic actimtor after fluldldy sealing the radially expanded 
and plastically deformed end of the expandable tubular member. 
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1 35. The method of daim 134. furthw comprising: 

Injecting a hardenabtefluldic sealing material Into an annulus between the 

expandable tubular member and a preexisting structure after pennltting the 
position of the expandable tubular member to float relatiye to the position of 
the hydraulic actuator. 

1 36. The method of claim 1 34, further comprising: 

increasing the size of the adjustable expansion device after pemfltKng the position of 
the expandable tubular member to float relative to the position of the hydraulic 
actuator. 

1 37. The method of daim 136, further comprising: 

djspladng the adjustable expansion cone upwardly relative to the expandable tubular 
member to radially expand and plastically deform anofher portion of the 
expandable tubular member. 

1 38- The method of daim 1 37, further comprising: 

if the end of the other portion of the expandable tubular member overtaps with 
a preexisting structure, then 

not permitting the posiBon of the expandable tubuter member to float 

relative to the position of the hydraulic actuator, and 
displadng the adjustable expansion cone upVi^rdly relative to the 
expandable tubular member using the hydraulic actuator to 
radially expand and plastically deform the end of the other 
porfion of the expandable tubular member that overiaps with 
the preexisting structure. 

1 39, A method for forming a mono diameter wellbore casing within a borehole that 
indudes a preexisting wellbore casing, comprising: 

supporting the expandable tubular nnwiber, an hydraulic actuator, and an adjustable 

expansion device within the borehole; 
increasing the size of the adjustable expansion device; 
displadng the adjustable expanston device upwardly relative to the expandable 

tubular member using the hydraufic actuator to radiaDy expand and plastically 
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deform a portion of the expandable tubular member, and 
displacing the acQustable expansion device upwardly relative to the expandable 
tubular member to radially expand and plastically deform the remaining 
portion of the expandable tubular member and a portion of the preexisting 
weHbore casing that overlaps with an end of the remaining portion of the 
expandable tubular member. 

140. The method of daim 139, further comprising: 

radudng the size of the adjustable expansion device after the portion of the 

expandable tubular member has been radially expanded and plastically 
deformed, 

1 41 . The method of daim 140, further comprising: 

fluidlcty sealing the radially expanded and plastically deformed end of the expandable 
tubular member after reducing the size of the adjustable expansion device. 

142. The method of daim 141 , further comprising: 

permitting the position of tlie expandable tubular member to float relative to the 

position of the hydraulic actuator after fluidldy sealing the radially expanded 
and plsstic^ly deformed end of the expandable tubular member. 

143. The method of claim 142, further comprising: 

injecting a hardenable fluidic sealing material into an annuius between the 

expandat>le tubular memt)er and the t)orehole after permitting the position of 
the expandable tubular member to float relative to the position of the hydraulic 
actuator. 

144. The method of claim 1 42, further comprising: 

Increasing the size of the adjustable expansion device after permitting the position of 
the expandable tubular member to float relative Id the position of the hydraulic 
actuator. 
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145. The method of daim 144, further comprising: 

dispbdng the acQustable expansion cone upwardly relative to the expandable tubular 
member to radially expand and plastically defonn the remaining portion of the 
expandable tubular member. 



146. The method of claim 145, further comprising: 

not permitting the position of the expandable tubular member to float relative to the 
position of the hydraulic actuator; and 

displacing the adjustable expansion cone upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically defomi 
the end of the remaining portion of the expandable tubular member that 
overiaps virith the preexisting wellbore casing after not permitting the position 
of the expandable tubular member to float relaifve to the position of the 
hydraulic acti^tor. 



147. A method of radially expanding and plastically deforming a tubular member, 
comprising: 

positioning the tubular member within a preexisting stmcture; 

radially expanding and plastically defonnlng a lower portion of the tubular member to 

form a bell section; and 
radially expanding and plaslicaDy dsfomiing a portion of the tubular member above 

the belt section. 



148. The method of dalm 147, wherein positioning the tubular member within a 
preexisting structure comprises: 

locking the tubular member to an expansion device, 

149. The method of daim 148, wherein positioning the tubular member v^hln a 
preexisting structure comprises: 

unlocking the tubular member from an expansion device if the operating pressure 
within the preexisting structure exceeds a predetermined amount. 

1 50. The method of claim 148. wherein positioning the tubular memt)er within a 
preexisting structure comprises: 
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unlocking the tubular memtter from an expansion device if the position of an actuator 
coupled to the tubular member exceeds a predetermined amount. 

1 51 . The method of claim 1 47, wherein radially expanding and plastically deforming a 
tower portion of the tubular member to fomi a bell section comprises: 

lowering an expansion device out of an end of the tubular member^ and 
pulling the expansfan device through the end of the tubular member. 

1 52. The method of daim 151. wherem lowering an expansion device out of an end of the 
tubular member comprises: 

lowering the expansion device out of the end of the tubular member; and 
adjusting the size of the expansion device. 

1 53. The method of daim 152^ wherein the expansion device Is adjustable to a plurality of 
sizes. 

1 54. The method of daim 1 52, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

1 55. The method of claim 1 54, wherein at least one of the adjustable expansion devices is 
adjustable to a plursillt^' of sizes. 

1 56. The method of claim 151 , wherein pulling the expansion device through the end of 
the tubular member comprises: 

gripping the tubular member; and 

pulling an expansion device through an end of the tubular member. 

1 57. The method of claim 1 56, wherein gripping the tubular member comprtees: 
permitting axial displacement of the tubular mwiber In a first direction; and 
not permitting axial displacennent of the tubular member In a second direction. 

15B. The method of claim 156. wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using an 
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actuator. 

159. The method of claim 142, wTiereln radially expanding and plastically defomning a 
portion of the tubular member above the bell section comprises: 

lowering an expansion device out of an end of the tubular member, and 
pulling the expansion device through the end of the tubular member. 

160. The method of claim 159, wherein lowering an expansion device out of an end of the 
tubular member comprises: 

lowering the expansion device out of the end of the tubular member and 
adjusting the size of the expansion device. 

161 . The method of daim 1 60, wherein the expansion device is. adjustable to a pluraiity of 
sizes, 

162. Ths method of daim 160, wherein the expansion de\rfce comprises a plurality of 
adjustable expansion devices. 

1 63. The method of daim 1 62, wherein at least one of the adjustable expansion devices Is 
adjustable to a plurality of sizes. 

164. The method of daim 159, v^erein pulling the expansion device through the end of 
the tubular member comprises; 

gripping the tubular member; and 

puning an expansion device through an end of the tubular member. 

1 65. The method of claim 1 64, wherein gripping the tubular member comprises: 
permitting axial displacement of the tubular member in a first direction; and 
not permitting axial displacement of the tubular member in a second direction. 

166. The mettK>d of daim 1 64, wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using an 
actuator. 
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167. The method of claim 159, wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expanston device through the end of the tubular member using fluid 
pressure. 

168. The method of claim 167, wherein pulling the expansion device through the end of 
the tubular member using fluid pressure comprises: 

pressurizing an annuSus within the tubular member above the ^pansion device. 

169. The method of daim 147, wherein radially expanding and plasticaliy deforming a 
portion of the tubular meml:»er above the bell section comprises: 

fluididy sealing an end of the tubular member; and 
pulling the expansion device through the tubular member. 

170. The msthod of dalm 169, vjherein the expansion device is adjustable. 

171 . The method of daim 170, wherein the expansion device Is adjustable to a plurality of 
sizes. 

172. The method of dalm 169, wherein the si^qpansion device Gompri£-«ts a plurality' of 
adjustable expansion devices. 

173. The method of daim 172, wherein at least one of the adjustable expansion devices Is 
adjustable to a plurality of sizes. 

174. The method of daim 169, wherein pulling the expansion device through the end of 
the tubular member comprises: 

gripping the tubular member; and 

pulling an expansion device through an end of the tubular memt>er. 

175. The method of dafrn 174, v^ereln puffing the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using an 
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actuator. 

1 76. The method of claim 169, wherein piling the expansion device ttirough the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using fluid 
pressure. 

177. The method of daim 176. wherein pulling the expansion device through the end of 
the tubular member using fluid pressure comprises: 

pressuri2ing an annulus within the tubular member above the expansion device. 

178. The method of claim 1 47, wherein radially expanding and plastically defonning a 
portion of the tubular member above the bell section comprises: 

overtapplng the portion of the tubular member above the bell section with an end of a 

preexisting tubular member; and 
pulling an expansion device through the overtapplng portions of the tubular member 

and the preexisting tubular member. 

1 79. The method of daim 1 78, wherein the expansion device is adjustable. 

180. Ths method oi* clsim IT9, wherein the e5q?an34on device sdjustabte to a plura% of 
sizes. 

181 . The method of claim 1 78, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

1 82. The method of claim 1 81 , wherein at least me of the adjustable expansion devices Is 
adjustable to a plurality of sizes. 

1 83. The method of daim 1 78, wherein pulling the expansion device through the 
overtapplng portions of the tubular member and the preexisting tubular member comprises: 

gripping the tubular nr>emben and 

pulling the expansion device through the overtapplng portions of the tubular member 
and the preexisting tubular member. 
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1 84. The method of claim 1 83, wherein pulling the expansion device through the 
overlapping porttons of the tubular member and the preexisting tubular member comprises: 

pulling the expansion device through the overlapping porttons of the tubular member 
and the pressdsting tubular member using an actuator. 

185. The method of claim 178, wherein pulling the expansion device through the 
overlapping portions of the tubular member and the preexisting tubular member comprises: 

pulling the expansion device through the overlapping portions of the tubular member 
and the preexisting tubular member using fluid pressure. 

186. The method of clafm 185, wherein pulling the expansion device through the 
overlapping portions of the tubular member and the preexisting tubular member using fluid 
pressure comprises: 

pressurtang an annulus within the tubular member above the expansion device. 

187. The method of claim 147, further comprising: 

injecHng a hardenable fluldic sealing material into an annulus between the 
expandable tubular member and the preexisting structure. 

188. A method of injecting a hardenaNe fluidic sealing maierial into an annulus between s 
tubular member and a preexisting structure, comprising: 

positioning the tubular member Into the preexisting structure; 
sealing off an end of the tubular member; 
operating a valve within the end of the tubular member; and 
Injecting a hardenable fluldic sealing material through the valve Into the annulus 
between the tubular member and the preexisting stmcture. 

1 89. A method of engaging a tubular member, comprising: 
positioning a plurafrty of elements within the tubular member; and 
bringing the elements Into engagement with the tubular member. 

1 90. The method of daim 1 89, vt^erdn the elements corr^rise: 
a first group of elements; and 
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a sec»nd group of elements; 

wherein the first group of elements are interleaved with the second group of 
elements. 

191. The method of claim 189, wherein bringing the elements into engagement with the 
tubular member comprises: 

bringing the elements Into axial alignment 

192. The method of daim 189, wherein bringing the elements Into engagement with the 
tubular member further comprises: 

pivoting the elements. 

1 93. The method of daim 1 89, wherein bringing the elements into engagement with the 
tubular member further comprises: 

translating the elements. 

194. The method of dafm 189, wherein bringing the elements into engagement with the 
tubular member further comprises: 

pivoting the elements: and 
translating the elements. 

1 95. The method of claim 1 89, wherein bringing the elements into engagement with the 
tubular member comprises: 

rotating the elements about a common axis. 

196. The method of daim 189, wherein bringing the elements into engagement with the 
tubular member comprises: 

pivoting the elements about corresponding axes; 

translatir^ the elements; and 

rotating the elements about a common axis. 

1 97. The method of dafm 1 89, further comprising: 

preventing the elements from coming into engagement with the tubular member if the 
inside diameter of the tubular member is less than a predetennined value. 
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198. The method of daim 197, wherein preventing the elements from coming Into 
engagement with the tubular member If the inside diameter of the tubular member is less 
than a predetennlned value comprises: 

sensing the inside diameter of the tubular member. 

1 99. A locking device for locking a hjbular member to a support member, comprising: 
a radially movable locking device coupled to the support member for engaging an interior 

sifffeoa of the tubular member. 

200. The device of claim 199, further comprising: 

a pressure sensor for controllably unlocking the kxAing device from engagement with the 
tubular member when an operating pressure exceeds a predetermined amount 

201 . The device of daim 1 99. further comprising: 

a position sensor for controllably unlocking the locking device from engagement with the 
tubular memt)er when a position exceeds a predetermined amount 

202. A method of locking a tubular member to a support member, comprising: 
locking a loddng element in a posWon Uiat engages an interior suriaoe of the tu&ulsr 

member. 

203. The method of daim 202, further comprising: 

controllably unlocking the tocking element from engagement with ttte tubular member when 
an operating pressure exceeds a predetermined amount 

204. The method of daim 202, further comprising: 

controllably unlocking the locking element from engagement with the tubular member when 
a position exceeds a predetermined amount 

205. A system for radially expanding and plastically detbnning an expandable tubular 
member within a borehole, comprising: 

means for po^itk>nlng an adjustable expansion mandrel within the expandable tubular 
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member, 

means for supporting ttie expandable tubular member and the adjustable expansion 

mandrel wtthin the borehole; 
means for lowering Oie adjustable expansion mandrel out of the expandable tubular 

mender; 

means for increasing the outside dimension of the adjustable expansion mandrel; 
and 

means for displacing the adjustable expansion mandrel upwardly relative to the 

expandable tubu^r member n times to radially expand and plastically deform 
n portions of the expandable tubular member. 

206. A system for forming a vnono diameter wellbore casing, comprising: 
positioning an adjustable expansfon mandrel within a first expandable tubular member, 
means for supporting the first expandable tubular member and the adjustable 

expansion mandrel within a borehole; 
means for towering the adjustable expansion mandrel out of the first expandable 
tubular member; 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the adjustable expansion mandrel upwandly relative to the first 
ej^pandabl-r; tubular member m times to radieify e?spand and plastically deform 
m portions of the firs« expandable tubular member within the borehole; 

means for positioning the adjustable expansion mandrel within a second expandable 
tubular member 

means for supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overiapplng relation to the first 
expandable tubular member; 

means for lowering the adjustable expansion mandrsl out of the second expandable 
tubular member, 

means for increasing the outside dimension of the adjustable expansion mandrel; 
and 

means for displacing the adjustable expansion mandrel upwardly nalative to the 

second expandable tubular member n times to nadlally expand and plastically 
defom) n portions of the second expandable tubular member within the 
borehole. 



AMENDED SHEET (ARTICLE 19) 



wo 2003/042487 



PCT/US2002/036267 



207. A system for radially expanding and plasticaily deforming an e)cpandablB tubular 
member within a borehole, comprising: 

means for positioning an adjustable expansion mandrel wWiln the expandable tubular 
member; 

means for supporting the expandable tubular member and the adjustable expansion 

mandrel within the borehole: 
means for lowering the adjustable expansion mandrel out of the expandable tubular 

member; 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means for displadng the adjustable expansion nriandrel upwardly relative to the 

expandable tubular member n times to radially expand and plastically defomi 
n portiorts of the expandable tubular member within the borehole; and 

means for pressurizing an interior region of the expandable tubular member atxwe 
the adjustable expansion mandrel during the radial expansion and plastic 
defonnation of the expandable tubular member wttlw the borehole. 

208. A system for forming a mono diameter wellbore casing, comprising; 

means for positioning an edjustable expansion mandrel within a first expandable 
ti»bular member; 

means for supporting the first expandable tubular member and the adjustable 

expansion mandrel within a borehole; 
means for lowering the adjustable expansion mandrel out of the first expandable 

tubular member, 

means for increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the adjustable expansion mandrel upwardly relative to the first 
expandable tubular member m times to radially expand and plastically defbnn 
m portions of the first expandable tubular member within the borehole; 

means for pressurizing an interior region of the first expandable tubular member 
above the adjustable expansion mandrel during the radial expansion and 
plastic defbrrratron of the first expandable tubular member within the 
borehole; 

means for positioning the adjustable expansion mandrel within a second expandable 
tubular memben 
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means for supporting the second expandable tubular member and the adjustable 
mansion mandrel within the borehole in overlapping relation to the first 
expandable tubular member, 

means for lowering the adjustable expansion mandrel out of the second expandable 
tubular member, 

means for increasing the outside dimension of the adjustable e;q3ansion mandrel; 

means for displadng the adjustable expansion mandrel upwandly relative to the 

second expandable tubular member n times to radially expand and plastically 
deform n portions of the second expandable tubular member writhin the 
borehole; and 

means for pressurizing an interior region of the second expandable tubular member 
above the adjustable ^qpanslon mandrel during the radial expansion and 
plastic deformation of the second expandable tubular member within the 
t>oretiole. 

209. A system for drilling a borehole within a subterranean formation and tiien radially 
expanding and plastically deforming an expandable tubular member vt/ithin the drilled 
borehole, comprising: 

means for positioning an adjustable expansion mandrsi within the expandable tubular 
m^mbsr; 

means for coupling a drilling member to an end of the expandable tubular member; 
means for drilling the borehole using the drilling member; 

means for positioning the adjustable expansion mandrel and the expandable tubular 

member within the drilled borehole; 
means for lowering the adjustable expansion mandrel out of the expandable tubular 

member, 

means for increasing the outside dimension of the adjustable expansion mandrel; 
and 

means for displacing the adjustable expansion mandrel upwardly relative to the 

expandable tubular member n times to radially expand and plastically deform 
n portions of the expandable tubular member within the drilled borehole. 

210. A system for fomning a mono diameter wellbore casing within a borehole, comprising: 
means for positioning an acQustable expansion mandrel within a first expandable 
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tubular memben 

means for coupfing a drlHing member to an end cf the first expandable tubular 
memben 

means for drilling a first eedlon of (he borehole u^ng the drilling member; 
means for supporting the first expandable tubular member and the adjustable 

expansion mandrel within the drilled first secHon of the borehole; 
meane for lowering the adjustable expansion mandrel out of the first expandable 

tubular memben 

means for Increasing the outside dimension of the adjustable expansion mandrel; 
means for displacing the adjustable expansion mandrel upwardly relative to the first 

expandable tubular member m times to radially expand and plastically defonn 

m portions of the first expandable tubular member within the drilled first 

section of the borehole; 
means for positioning the adjustable expansion mandrel within a second expandable 

tubular member, 

means for coupling ihe drilling memtier to an end of the second expandable tubular 
member; 

means for drilling a second section of the borehole using the drilling member, 
means for supporting the second expandable tubular member and the adjustable 
expansion mandrel wiOiin the borehole tn overlapping relation to the first 
@?cpandabie tubular member wiihin the second drilled section of the borehole; 
means for lowering the adjustable expansion mandrel out of the second expandable 
tubular member; 

means for increasing the outside dimension of the adjustable expansion mandrel; 
and 

means for displacing the adjustable expansion mandrel upwardly relative to the 

second expandable tubular member n limes to radially expand and plastically 
deform n portions of the second expandable tubular member within the drilled 
second sectton of the borehcde. 

211. A system for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deformir^ an expandable tubular member within the drilled 
borehole, comprislng: 

means for po^ning an adjustable expansion mandrel within the expandable tubular 
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meinben 

means for coupling a drilling member to an end of tiie e)g>andable tubular member; 

means for drilling the borehole using the drilGng member. 

means for poslfioning the adjustable expansion mandrel and the expandable tubular 

member within the drilled borehole; 
means for lowering the adjustable expansion mandrel out of the expandable tubular 

member, 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means for dbpladng the adjustable expansion mandrel upwanlly relative to the 

expandable tubular membern times to radially expand and plastically defomrr 
n portions of the expandable tubular member within the drilled borehole; and 

means for pressuring an interior portion of the expandable tubular member above the 
acQustable expansion mandrel during the radial expansbn and plastic 
deformation of the expandable tubular member within the drilled borehole. 

212. A system for fomriing a mono diameter wellbore casing \Artthln a borehole, comprising: 
means for positioning an adjustable expansion mandrel within a first expandable 
tubular member, 

means for coupling a drilling member to an end of the first expandable tubular 
member; 

means for drilling a first section of the borehole using tlie drilling membsn 
means for supporting the first expandable tubular member and the adjustable 

expansion mandrel within the drilled first section of the borehole; 
means for lowering the adjustable expansion mandrel out of the first expandable 

tubular member; 

means for increasing the outside dimension of the adjustable expansion mandrel; 
means for displadng the adjustable expansion mandrel upwardly relath^e to the first 
e)q)andable tubular member m times to radially expand and plastically defonn 
m portions of the first expandable tubular member within the drilled first 
section of the borehole; 
means for pressuring an interior portion of the first expandable tubular member 
above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of the first expandable tubular member within the first 
drilled section of the borehole; 
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means for positioning the adjustable expansion mandrel wittiln a second expandable 
tubular member; 

means for coupling the driiflng member to an end of ihe second expandable tubular 
member; 

means for drilling a second section of the borehole using the drilling member; 

means for supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overlapping relation to the first 
expandable tubular member within the second drilled section of the borehole; 

means for lowering the adjustable expansion mandrel out of the second e)cpandable 
tubular member; 

means for increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the adjustable expansion mandrel upwanJIy rBlative to the 

second expandable tubular member n times to radially expand and plastically 
defonm n portions of the second expandable tubular member within the drilled 
second section of the borehole; and 

means for pressuring an interior portion of the second expandable tubular member 
above the adjustable expansion mandrel during the radial mansion and 
plastic defornnatlon of the second e^^andable tubular member w«hin the 
drilled second section of the borehole. 



21 3, A system for radially e^T)anding and plastically defomning an expandable tubular 
member within a borehole, comprising: 

means for positioning first and secx>nd adjustable expansion mandrels within the 

expandable tubular member, 
means for supporting the expandable tubular member and the first and second 

adjustable expansion mandrels v^thin the borehole; 
means for lowering the first adjusteble expansion mandrel out of the expandable 
tubular memben 

means for increasing the outside dimension of the first adjustable expansion 
mandrel; 

means for displacing the first adjustable expansion mandrel upwardly relative to the 
expandable tubular member to radially expand and plasfically deform a lower 
portion of the expandable tubular member: 

means for displacing the first adjustable expansion mandrel and the second 
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adjustable expansion mandrel dovmwardly relative to tha expandable tubular 
member; 

means for decreasing the CHJtsWe dimension of ttie first adjustable expansion 
mandrel and increasing the outside dimension of tfie secwid adjustable 
expansion mandrel; 

means for displadng the second adjustable expansion mandrel upwardly relative to 
the expandable tubular member to radially expand and plastically deform 
portions of the expandable tubular member above the lower portion of the 
expandable tubular member; 

wherein the outside dimension of the first adjustable expansion mandrel Is greater 
than the outside dimension of the second adjustable expansion mandrel. 

214. A system for forming a mono diameter wellbore casing, comprising: 

means for positioning first and second adjustable expansion mandrels wimin a firet 

expandable tubular member; 
means for supporting the first expandable tubular member and the first and second 

adjustable expansion mandrels within a borehole; 
means for lowering the first adjustable expansion mandiBl out of the first expandable 

tubular member. 

means for Increasing the outside dimension of the first adjustable expansion 
mandrel; 

means for displadng the first adjustable ascpansion mandrel upv/ardly relativs to the 

first expandable tubular member to radially expand and plastically deforni a 

lower portion of the first expandable tubular member; 
means for displadng the first adjustable expansion mandrel and the second 

adjustable expansion mandrel downwardly relative to the first expandable 

tubular member; 

means for decreasing the outside dimension of the first adjustable expansion 
mandrel and increasing the outskJe dimension of the second adjustable 
expansion mandrel; 

means for displadng the second adjustable expansion mandrel upwanily relative to 
the first expandable tubular member to radially expand and plastically deform 
portions of the first expandable tubular member above the lower portion of the 
expandable tubular member; 
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means for posttioning first and second adjustable expansion mandrels within a 

second expandable fibular member, 
means for supporting the first expandable tubular member and the first and second 

adjustable e)q)ansion mandrels within the borehole in overlapping relation to 

the first expandable tubular member; 
means for lowering the first adjustable expansion mandrel out of the second 

expandable tubular member; 
means for Increasing the outside dimension of the first adjustable expansion 

mandrel; 

means for displacing the first adjustable expansion mandrel upwardly relative to the 
second expandable tubular member to radially expand and plastically deform 
a lower portion of the second expandable tubular member; 

means for displacing the first adjustable expansion mandrel and the second 

adjustable expansion mandrel downwardly relative to the second expandable 
tubular member, 

means for decreasing the outelde dimension of the first adjustabte ejpansion 
mandrel and Increasing the outside dimension of the second adjustable 
expansion mandrel; and 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the second expandable tubular msmber to radially expand and plastically 
deform portions oi' the second S3(pandaMs tubular member above t^le lower 
portion of the second expandable tubular member 

wherein the outside dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandrel. 

21 5. A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for positioning first and second adjustable expansion mandrels within the 

expandable tubular member; 
means for supporting the expandable tubular member and the first and second 

adjustable expansion mandrels within the borehole; 
means for lowering the first adjustable expandon mandrel out of the expandable 
tubular member; 

means for increasing the outside dimension of the first adjustable expansion 
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mandrel; 

means for displacing the first adjustable expansion mandrel upwardly relative to the 

expandable tubular member to radially expand and plastically defomi a lower 

portion of the expandable tubular member, 
means for pressurizing an interior region of the expandable tubular member at>ove 

the first adjustable expansion mandrel during the radial expansion of the 

lower portion of the expandable tubuteir member by the first adjustable 

expansion mandrel; 
means for displacing the first adjustable expansion mandrel and the second 

adjustable ^cpansion mandrel downwardly relative to the expandable tubular 

member; 

means for decreasing the outside dimension of the first adjustable expansion 
mandrel and increasing the outside dimension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the expandable tubular member to rndiaUy e):pand and plastically deform 
portions of the e}<pandable tubular member above the lower portion of the 
expandable tubular memben and 

means for pressurizing an interior region of the expandable tubular member above 
the second adjustable expansion mandrel during the radial expansion of the 
pciftions of the e;i>andable tubular member above the lower portion of Hie 
e;cpandable tubular member by the second adjustable expansion mandrel; 

wherein the outside dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandrel. 

216. A system for fonrring a mono diameter wellbore casing, comprising: 

means for positioning first and second adjustable expansion mandrels within a first 

expandable tutHiiar member; 
means for supporting the first expandable tubular member and the first and second 

adjustable expansion mandrels within a borehole; 
means for lowering the first acQustable expansion mandrel out of the first expandable 

tubular member, 

means for increasing the outside dimension of the first adjustable expansion 
mandrel; 
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means for displacing the first adjustable expansion n^ndrel upwardly relative to the 

first expandable tubular member to radially expand and plastically deform a 

lower portion of the first expandable tubular member: 
means for pressurizing an interior regton of the first expandable tubular member 

above the first adjustable expansion mandrel during the radial expansion of 

the lower portion of the first expanctebte tubular member by the first 

adjustable expansion mandrel; 
means for displacing the first adjustable expansion mandrel and tfie second 

adjustable extension mandrel downwardly relative to the first expandable 

tubular member; 

means for decreasing the outside dimension of tiie first adjustable expansion 
mandrel and increasing the outside dimension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the first expandable tubular member to radially expand and plastically defomn 
portions of the first expandable tjibular member above the lov^^er portion of the 
expandable tubular member; 

means for pressurizing an interior region of the first expandable tubular member 
above the second adjustable expansion mandrel during the radial expansion 
of the portions of the first expandable tubular member above the lower portion 
of the. firsl e.Npandable tubular member by ihe second adjustable a-cpansion 
mandrel; 

means for positioning first and second adjustable expansion mandrels wKhin a 

second expandable tubular member; 
means for supporting the first expandable tubular member and the first and second 

adjustable expansion mandrels within the borehole in overlapping relation to 

the first expandable tubular member; 
means for lowering the first adjustable expansion mandrel out of the second 

expandable tubular member; 
means for increasing the outside dimension of the first adjustable expansion 

mandrel; 

means for displacing the first adjustable expansion mandrel upwardly relative to the 
second expandable tubular member to radially expand and plastically deform 
a lower portbn of the second expandable tubular member. 
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means for pressurizing an (nterior region of the second expandable tubular member 
above the first adjustable expansion mandrel during the radiaf expansion of 
the lower portion of the second expandable tubular member by the first 
adjustable expansion mandrel; 

means for displacing the first adjustsiyle expansion mandref and the second 

adjustabfe expansion mandrel downwardly relative to the second ocpandable 
tubular member; 

means for decreasing ttie outside dimension of Vne first adjustable expansion 
mandrel and increasing the outskfe dimension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the second expandable tubular member to radially expand and plastically 
defomi portions of the second expandable tubular member above the lower 
portion of the second expandable tubular member; and 

means for pressurizing an interior region of the second expandable tubular member 
above the second adjustable expansion mandrel during the radial expansion 
of the portions of the second ejcpandabte tubular nnembar above the lower 
portion of the second expandable tubular member by the second adjustable 
expansion mandrel; 

wherein the outside dimension of the first adjustable expansion mandrel Is greater 
flian ttie outside dimension of the second adjustable ojipansfon mandrel. 

217. A sjr^tem for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 

adjustable expansion mandrel wKhln the borehole; 
means for increasing the size of the adjustable expansion mandrel; and 
means for displacing the acQustable expansion mandrel upwardly relative to the 
expandable tubular member using the hydraulic actuatw to radfaliy expand 
and plastically defomi a portion of the expandable tubular member. 

21 8. The system of dalm 21 7. further comprising: 
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means for redudng the sfze of the adjustable expansion mandrel after ttie portion of 
the expandable tubular member has been radially expanded and plastically 
deformed. 

21 9. The system of claim 21 8, further comprising: 

means for fluidicly sealing the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of the adjustable 
expandon mandrel. 

220. The system of daim 21 9, further comprising: 

means for pennltting the position of the expandable tubular member to float relative 
to the position of the hydraulic achiator after fiuldidy sealing the radially 
expanded and plastically defomned end of the expandable tubular member. 

221 . The system of darm 220, further comprising: 

means for injecting a hardenable fluidlc sealing material Into an annulus tetvveen the 
expandable tubular member and a preexisting stnjcture after permitBng the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

222. The system of daim 220, further comprising: 

means for increasing the stsB of the adjustable e^^nslon mandrel after permitting 
the position of the expandable tubuter member to float relative to the position 
of the hydraulic actuator. 

223. The system of daim 222, further comprising: 

means for displadng the adjustable expansion cone upwardly nslattve to the 

expandable tubular member to radially expand and plastically defonn another 
portion of the expandable tubular member, 

224. The system of daim 223, further comprising: 

if the end of the other portion of the expandable tubular member overiaps with a 
preexisting structure, then 

means for not permitting the position of the expandable tubular member to 
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float relative to the position of the hydraulfc actuator, and 
means for displacing the adjustable expansion cone upwardly relative to the 
expandable tubular member using the hydraulic actuator to radially 
expand and plastically defonti the end of the other portion of the 
^andabte tubular memb^ that overlaps with the preexisting 
structure. 

225. A system for forming a mono dlanieter wellbore casing within a borehole that 
includes a preexisting wellbore casing, comprising: 

means for supporting the expandable tubtrfar member, an hydraulic actuator, and an 
adjustable expansion mandrel within the borehole; 

means for increasing the size of the adjustable expansion mandreJ; 

means for displacing the adjustable expansion mandrel upwardly relative to the 
expandable tubular member using the hydraulic actuator to radially expand 
and plastically deforni a portion of the expandable tubular member; and 

means for displacing the adjustable expansion mandrel upwardly refatfve to the 
expandable tubular member to radially expand and plastically deform the 
renr^aWng portion of the expandable tubular member and a portion of the 
preexisting wellbore casing that overlaps with an end of the remaining portion 
of the expandable tubular member. 

226. The system of claim 225, further comprising: 

means for reducing the size of the adjustable expansion mandrel after the portion of 
the expandable tubular member has been radially expanded and plastically 
deformed. 

227. The system of daim 229, further comprising: 

means for fluidicly sealing the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of the adjusteible 
expansion mandrel. 
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228. The system of dafm 227, liirther comprising: 

means for permitting the position of the expandable tubular member to float relative 
to the position of the hydraulic actuator after fiuldicly sealing the radially 
expanded and plastically defbimed end of the expandable tubular member. 

229. The system of dalm 228, further comprising: 

means for injecting a hardenable fluidlc sealing material into an annulus between the 
expandable tubular member and the borehole after permitting the position of 
the expandable tubular member to float relative to the position of the hydraulic 
actuator. 

230. The system of dalm 228, further comprising: 

means for increasing the size of the adjustable expansion mandrel after permitting 
the position of the expandable tubular member to float relative to the position 
of the hydraulic actuator. 

231 . The system of claim 230. fijrlher compriang: 

means for displadng the adjustable expansion cone upwardly rebtive to the 

expandable tubuter member to radiaily expand arrd plastically deform the 
remaining portion of the expandable tubular ntember. 

232. The system of claim 231 , further comprfsing: 

means for not pennlttlrig the position of the expandable tubular member to float 
relative to the position of the hydraulic actuator; and 

means for displadng the adjustable expansion cone upwardly relative to the 

expandable tubular member using the hydraulic actuator to radially expand 
and plastically deform the end of the remaining portion of the expandable 
tubular member that overlaps with the preexisting wellbore casing after not 
permitting the position of the expandable tubular member to float relative to 
the position of the hydraulic actuator. 

233. A system of radially expanding and plastically deforming an expandable tubular 
member within a borehole having a preexisting wellbore casing, comprising: 
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means for positioning the tubular memt)er within the borehrfe In overlapping relation 

to the welibore casing; 
means for radially expanding and plastically defomiing a portion of the tubular 

member to form a bell section; and 
means for radially expanding and plasticaDy defomiing a portion of the tubular 

member abosm the bell section comprising a portion of the tubular member 

that overlaps with the welibore casing; 
wherein the Inside diameter of the bell section Is greater than the Inside diameter of 

the radially expanded and plastically deformed portion of the tubular member 

above the bell section. 

234. The system of claim 233, wherein radially expanding and plastically defonning a 
portion of the tubular member to form a bell section comprises: 

means for positioning an adjustable expansion device within the expandable tubular 
member, 

msans for supporting the ervpandable tubular membsr and the adjuslabte expansion 

device vtrithin the borehole; 
means for lowering the adjustable expansion device out of the expandable tubular 

member; 

means for increasing the outside dimension of the adjustable expansion device; and 
means for displacing the adji;etabls expansion device upwardly r@Iati^/e to the 

expandable tubular member n times to radially e;;pand and plastically deform 
n portions of the expandable tubular member, wherein n is greater than or 
equal to 1. 

235. A system for radially expanding and plastically defomiing an expandable tubular 
member within a borehole, comprising: 

means for supporting the expandable tubular nrtember, an hydraulic actuator, and an 

adjustable expansior> device within the borehole: 
means for inaeasing the size of the adjustable expansion device; and 
means for displacing the adjustable expansion device upwardly relative to the 

expandable tubular member i^lng the hydraulic actuator to radially expand 
and plastlcaUy deform a portion of the expandable tubular member. 
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236* The system of claim 235. further comprising: 

means for redudng the size of the adjustable expansion device after the portion of 
the expandable tubular member has been radially expanded and plastically 
defonned. 

237. Tlie system of claim 23B, further comprising: 

means for flufdidy sealing the radially expanded and plastically deformed end of the 
expandable tubular member after redudng the size of the adjustable 
expansion device. 

238. The system of claim 237, further oompiising: 

means for permitting the posfUdn of the expandable tubular member to float relative 
to the position of the hydraulic actuator after fluididy sealing the radially 
expanded and plastically deformed end of the expandable tubular member. 

239. The system of claim 238. further comprising: 

means for injecting a hardenable fluidic sealing material into an annulus between the 
expandable tubular member and a preexisting stmcture after permitting the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

240. The system of daim 238, further comprising: 

means for Increasing the size of the adjustable expansion device after permitting the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

241 . The system of daim 240, further comprising: 

means for displadng the adjustable expansion cone upwardly relative to the 

expandable tubular member to radially expand and plastically deform another 
portion of the expandable tubular member. 

242. The system of daim 241 , furthra- comprising: 

if the end of the other portion of the expandable tubular member overiaps with 
a preexisting structure, then 
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means for not permitting the po^on of the expandable tubular 
member to float relative to the position of the hydraulic 
actuator; and 

means for displacing the adjustable expansion cone upwardly relative 
to the expandc4)le tubular member using the hydraulic actuator 
to radially expand and plastically defomi the end of the other 
portion of the e)q)andable tubular member that overlaps with 
the preexisting structure. 



243. A system for fomiing a mono diameter wellbore casing within a borehole that 
includes a pree^dsting wellbore casing, comprising: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 
adjustable expansion device within the borehole; 

means for increasing tlrie size of the adjustable expansion device; 

means for displacing the adjustable expansion device upwardly relative to the 

expandable tubular member using the hydraulic actuator to radially e;^and 
and plastically defomn a portion of the expandable tubular member, and 

means for displacing the adjustable expansion device upwardly relative to the 
expandable tubular member to radlaUy expand and plastically deform the 
remalrang portion of the expandable tubular member and a portion of the 
pi^e?iisOng weIlboi-e casing thai overlaps witi i an end of the remaining, portion 
of the expandable tubular member. 



244. The system of claim 243, further comprising: 

means for reducing the size of the adjustable expansion device after the portion of 
the expandable tubular member has been radially expanded and plastically 
deformed. 



246. The system of daim 244, further comprising: 

means for fluididy sealing the radially expanded and plastically deformed end of the 
expandable tubular member after redudng tl>e size of the adjustable 
expariston device. 
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246. The system of dalm 245, further comprising: 

means for penmitlkig the position of the expandable tubular member to float relative 
to the position of the hydraulic actuator after fiuldlcly sealing the radiatly 
expanded and plastically deformed end of the ^cpandable tubular member. 

247. The system of claim 246, further comprising; 

means for injecting a hardenable fluldic sealing material into an annulus between the 
expandable tubular member and the borehole after permitting the position of 
the expandable tubular member to float relative to the position of the hydraulic 
actuator. 

248. The system of daim 246, further comprising: 

means for increasing the size of the adjustable expansion device after pennitting the 
position of the expandable tubular member to Hoat relative to the position of 
the hydraulic actuator. 

249. The system of claim 248, further comprising: 

means for displacing the adjustable e^qpanslon cone upwardly relative to the 

expandable tubular member to radially expand and plastically defonm the 
remaNng portion of the expandable tubular member. 

250. The system of cl^m 249, further comprising: 

means for not pennitting the position of the expandable tubular member to float 
relative to the position of the hydraulic actuator; and 

means for displacing the adjustable expansion cone upwardly relative to the 

expandable tubular member using the hydraulic actuator to radtelly expand 
and plastically deform the end of the remaining portion of the expandable 
tubular member that overlaps with the preexisting vmllbore casing after not 
permitting the position of the expandable tubular member to float relative to 
the position of the hydraulic actuator. 

251 . A system for radially expanding and plastically deforming a tubular member, 
comprising: 

means for positioning the tubular member within a preexisting structure; 
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means for radially expanding and plasticatty defbnrfng a lower portion of the tubular 

meml>er to form a beW section: and 
means for radially expanding and plastically defbrming a portion of the tubular 

member above the bell section. 

252. The system of claim 251 . wherein positioning the tubular member within a preexisting 
structure comprises: 

means for locking the tubular member to an expansion device. 

253. The system of dalm 252, wherein posftionlng the tubular member ^fvjthin a preexisting 
stmctura comprises: 

means for unlocking the tubulsr member from an expansion device if the operating 
pressure within the preexisting structure exceeds a predetermined amount 

254. The system of claim 252, wherein positioning the tubular member within a preexisting 
structure comprises: 

means for unlocking the tubular member from an expansion device if the position of 
an actuator coupled to the tubular member exceeds a predetemnned amount 

265. The system of claim 251 . wherein radially expanding and plastically defomiing a 

lowsr portion of ths Ktbular member to form a section comprises; 

means for lowering an e?q>ansion device out of an end of the tubular msmber, and 
means for pulling the expansion device through the end of the tubular member. 

256. The system of claim 268, wherein lowering an expansion device out of an end of the 
tubular member comprises: 

means for lowering the expansion device out of the end of the tubular member; and 
means for adjusting the size of the expansion device. 

257. The system of dalm 256. wherein the expansion device is adjustable to a plurality of 
sizes. 

258. The system of claim 256, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 
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259. The system of daim 258, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

260. The system of claim 255, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for gripping the tubular member, and 

means for pulling an expansion device through an end of the tubular member. 

261 . The system of claim 260, wherein means for gripping the tubular member comprises: 
means for permitting axial displacement of the tubular member in a first direction; and 
means for not pennitting axial displacement of the tubular member in a second 

direction. 

262. The system of claim 260, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for pulling the expansion device through the end of the tubular member using 
an actuator. 

263. The system (rf dalm 246, wherein means for radially expanding and plastically 
deforming © porCion of the tubular member abov*© the bsll section comprises: 

means for lowering an expansion device o\A of an end of the tubular memt)er, and 
means for pulling the expansion device through the end of the tubular member. 

264. The system of claim 263, wherein means for lowering an expansion device out of an 
end of the tubular member comprises: 

means for lowering the expansion device out of the end of the tubular member, and 
means for adjusting the size of the expansion device. 

265. The system of dalm 264, wherein the expansfon device is adjustable to a plurality of 
sizes. 

266. The system of claim 264, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 
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267. The system of claim 266, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

268. The system of daim 263, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for gripping the tubular member; and 

means for pulling an expansion de^ce through an end of the tubular member. 

269. The system of daim 268. wherein means for gripping the tubular member comprises; 
means for pennitling a^dsri displacement of the tubular member in a fiist direction; and 
means for not permitting axial displacement of the tubular member in a second 

direction, 

270. The system of claim 268, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for pulling the expansion device through the end of the tubular member using 
an actuator. 

271 . The system of daim 263, wherein means for pulling the expansion device through 

th?« end of the tubular member comprises: 

means for pulling the ejcpansion device through the end of the tubular member using 
fluid pressure. 

272. The system of daim 271 . wherein means for pulling the expansion device through 
the end of the tubular member using fluid pressure comprises: 

means for pressurizing an annulus wtthln the tubu/ar member above the expansion 
device. 

273. The system of daim 251 , wherein means for radially expanding and plastically 
defbnning a portion of the tubular member above the bell section comprises: 

means forfluidldy sealing an end of the tubular member; and 
means for pulling the expansion device through the tubular member. 
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274. The system of ctoim 273, wherein the expansion device is adjustable. 

275. The system of claim 274. wherein the expansion device is adijustable to a pturaBty of 
sizes. 

276. The system of daim 273, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

277. The system of claim 276. wherein at least one of the adjustable expansion devices Is 
adjustable to a plurality of sizes. 

278. The system of claim 273, Wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for gripping the tubular member, and 

means for pulling an expansion device through an end of the tubular member. 

279. The system of claim 278, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for pulling the expansion device through the end of the tubular member using 
an actuator. 

280. The system of daim 273. wherein means for pulling the expansion device through 
the end of the tubular member comprises! 

means for pulling the expan^on device through the end of the tubular member using 
fluid pressure. 

281 . The system of daim 280, wherein means for puffing the expansion device through 
the end of the tubular memt)er using fluid pressure comprises: 

means for pressurizing an annulus within the tubular member above the e)q)anslon 
device. 

282. The system of daim 251 . wherein means for radially expanding and plastically 
deforming a portion of the tubular member above the bell section comprises: 
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means for overlapping the portion of the tubular mernl)er above the bell section with 

an end of a preexisting tubular member, and 
means for pulling an expansion de>rfce through the overlapping portions of the tubular 

member and the preexisting tubular member. 

283. The system of claim 282, wherein the expansion device is adjustable. 

284. The system of claim 283, wherein the expansion device Is adjustable to a plurality of 
sizes. 

285. The system of daim 282. wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

286. The system of claim i285, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

287. The system of claim 282. wherein means for pulHng the expansion device through 
the overlapping portions of the tubular member and the preexisting tubular member 
comprises: 

means for gripping the tubular member; and 

means for pulling the ejcpanslon dev-ic^ ttirough tlie overlapping portions of tlie 
tubular member and the preexisting tubular member. 

288. The system of claim 287, wherein means for pulling the expansion device through 
the overlapping portions of the tubular member and the preexisting tubular member 
oomprises: 

means for pulling the expansion device through the overlapping portions of the 
tubular member and the preexisting tubular member using an actuator. 

289. The system of claim 282, wherein means for pulling the expansion device through 
the overlapping portions of the tubular member and the pree)dsting tubular member 
comprises: 

means for pulling tfie expansion device through the overlapping portions of the 
tubular member and the preexisting tubular member using fluid pressure. 
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290. The system of daim 289. wherein means for pulling the expansfon device through 
the overlapping portions of the tubular member and the preexisting tubular member using 
fluid pressure compilses: 

means for pressurizing an annulus within the tubular member above the expansion 
device. 

291 . The system of daim 261 , further comprising: 

means for injecting a hardenable fluidic sealing material into an annulus between the 
expandable tubular mendaer and the preexisting structure. 

292. A system of injecting a hardenable fluidic sealing maten'al into an annulus between a 
tubular member and a preexisting structure, comprising: 

means for positioning the tubular member into the preexisting structure; 
means for sealing off an end of the tubular member; 
means for operating a valve within the end of the tubular member, and 
means for injecting a hardenable fluidic seaflng material through the valve into the 
annulus between the tubular member and the preexisting structure. 

293. A system of engaging a tubular member, comprising: 

means for posiaoning a plurality of etements within th® tubular member and 
means for bringing the elements into engagement with the tubular member. 

294. The system of daim 293. wherein the elements comprise: 
a first group of elements; and 

a second group of elements; 

wherein the first group of elements are Interleaved with the second group of 
elements. 

295. The system of daim 293, wherein means for bringing the elements into engagement 
with the tubular member comprises: 

means for bringing the elements into axial alignment. 
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296. The system of dalm 293, wherein means for bringing the elements into engagement 
with the tubular member further comprises: 

means for pivoting the elements. 

297. The system of daim 189, wherein means for bringing the elements into engagement 
with the tubular member further comprises: 

means for translating the elements. 

298. The system of dalm 293, when^In means for brfnging the elements Into engagement 
with the tubular member further comprises: 

means for pivoting the elements; and 
means for translating the elements. 

299. The system of daim 293, wherein means for bringing the elements Into engagement 
with the tubular member comprises; 

means for rotating the elemsnts about a common axis. 

300. The system of daim 293, wherein means for bringing the elements Into engagement 
with the tubular member comprises: 

means for pivoting the elements about oonnesponding axes; 

means for translating the &l&n>sint?.; and 

means for rotating the slements about a common a?ds. 

301 . The system of dalm 293, further comprising: 

means for preventing the elements from coming into engagement with the tubular 
member if the inside diameter of the tubular member is less than a 
predetermined value. 

302. The system of dalm 301 , wherein means for preventing the elements from coming 
Into engagement with the tubular member if the inside diameter of the tubular member is 
less than a predetermined value comprises: 

means for sensing the inside diameter of the tubular member. 

303. A system of locking a tubular member to a support member, comprising: 
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locking a locking element In a position that engages an interior surface of the tubular 
member. 

304. The system of claim 303. further comprising: 

means for controllably unloddng the locking element from engagement with the tubular 
member when an operating pressure exceeds a predetermined amount 

305. The system of dalm 303, fUrther comprising: 

means for controllably unlocking the locking element from engagement with the tubular 
member when a position exceeds a predetermined amount 
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